Effect of beta-aminopropionitrile and ascorbate on fibroblast migration.
Ascorbate and beta-aminopropionitrile (BAPN) have direct, but diverse affects on collagen matrix production. Ascorbate is necessary for the intracellular hydroxylation of prolyl and lysyl residues during collagen biosynthesis whereas BAPN inhibits the enzyme lysyl oxidase in the extracellular space thus preventing collagen crosslink formation. To study the influence of these two agents on fibroplasia, an in vitro model was used to analyze fibroblast migration, proliferation, and collagen synthesis. Biopsies of chicken tendon were covered with a fibrin clot to simulate an in vivo wound environment, and then they were exposed to either ascorbate or BAPN for up to 7 days. Fibroblast migration into the fibrin clot was measured using a Zeiss Mopp II planimeter, DNA synthesis by 125IUDR incorporation, and collagen synthesis by [3H]proline incorporation into collagenase-digestible protein. Tendon biopsies treated daily with fresh ascorbate (0.1 mM) had significantly greater fibroblast migration than controls without ascorbate (P less than 0.05). Cellular proliferation, collagen synthesis, and total protein synthesis were not significantly altered by ascorbate treatment. In contrast, BAPN inhibited fibroblast migration in a dose-dependent fashion without inhibiting proliferation (0.25 and 0.5 mM), collagen, and noncollagen protein synthesis. Therefore, the effect of BAPN on migration does not appear to be due to generalized cytotoxicity. These combined studies suggest that compounds such as ascorbate and BAPN which can modify collagen may also modify fibroblast migration.